Follicle-stimulating hormone regulation on its receptor messenger ribonucleic acid levels in cultured rat granulosa cells.
Our studies using immature rat granulosa cells cultured in serum-free medium on collagen-coated dishes indicated that FSH receptor mRNA levels do not change for at least 4 days of culture in the absence of hormone treatment. Addition of FSH (30 ng ml[-1]) led to a reduction of FSH receptor mRNA for a short time (6 h), followed by an increase in FSH receptor mRNA levels that reached maximum of around 200% of the initial level within 2-3 days after the addition of FSH. Following the addition of 10 nM PMA, FSH receptor mRNA levels were decreased to 50% of the pretreatment levels. During prolonged exposure to PMA, gradual recovery of the FSH receptor mRNA level was observed, and it was significantly higher than the control level at 48 h. The inactive phorbol ester 4 alpha-phorbol-12,13-didecanoate did not depress FSH receptor mRNA levels. Downregulation of the FSH receptor mRNA was detectable at a PMA concentration of 1 nM. The two predominant FSH receptor mRNA transcripts, ca. 5.5 and 2.4 kb, respectively, appeared to be equally affected by SH and PMA treatments. To examine the role of PKC mediation of the effect of FSH on FSH receptor mRNA levels, granulosa cells were treated with the PKC inhibitor, H-7, and FSH. Although, FSH receptor mRNA levels decreased to 50% of control in the cells treated with FSH alone, the addition of H-7 (0.1 nM) caused no decline in FSH receptor mRNA levels relative to the control in the cells treated with FSH. On the other hand, inhibition of FSH receptor mRNA by FSH was partially suppressed by the PKC-selective inhibitor bisindolylmaleimide. The mRNA turnover experiments showed that the half-life of FSH receptor transcripts was unaffected by PMA exposure.